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ABSTRACT 
For the last few years there has been a rapid increase in the utilization of aluminium alloys, 
particularly in the automobile industries, due to low weight, density, coefficient of thermal 
expansion, and high strength, wear resistance. The aim of this project is to improve the 
mechanical properties of aluminium alloy by addition of SiC. Aluminium material has an 
exclusive advantage of light weight and high thermal conductivity whose enhancement is the need 
for the hour. This is done with the help of stir casting process, in which the base material 
(Aluminium) is heated inside the furnace and in its molten state the various constituent materials 
are added in specific quantity at specific temperature followed by stirring at a speed. Among the 
materials of tribological importance, Aluminium metal matrix composites have received extensive 
attention for practical as well as fundamental reasons. In our project, the influence of SiC on the 
mechanical behavior of Al 7075 composites is identified. Al 7075 particle reinforced composites 
were produced through stir casting in the composition of 2%, 4% and 6% by weight ratio. The 
samples of Al 7075 composites were tested for hardness, tensile, impact, wear and SEM analysis. 
The test results showed increasing hardness, impact strength and co-efficient of friction of the 
composite. Since it has high co-efficient of friction it can be utilized for brake drum applications 
in light weight automobiles.  
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1. INTRODUCTION 
The aim involved in designing metal matrix composite materials is to combine the 
desirable attributes of metals and ceramics. The addition of high strength, high modulus refractory 
particles to a ductile metal matrix produce a material whose mechanical properties are 
intermediate between the matrix alloy and the ceramic reinforcement.Aluminium is the most 
abundant metal in the Earth's crust, and the third most abundant element, after oxygen and silicon. 
It makes up about 8% by weight of the Earth's solid surface. Due to easy availability, High 
strength to weight ratio, easy machinability, durable, ductile and malleability. 
 
A composite material is a material made from two or more constituent materials with 
significantly different physical or chemical properties that, when combined, produce a material 
with characteristics different from the individual components. The individual components remain 
separate and distinct within the finished structure. The new material may be preferred for many 
reasons: common examples include materials which are stronger, lighter, or less expensive when 
compared to traditional materials. Composites are made up of individual materials referred to as 
constituent materials. There are two main categories of constituent materials: matrix and 
reinforcement. At least one portion of each type is required. The matrix material surrounds and 
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supports the reinforcement materials by maintaining their relative positions. The reinforcements 
impart their special mechanical and physical properties to enhance the matrix properties. A 
synergism produces material properties unavailable from the individual constituent materials, 
while the wide variety of matrix and strengthening materials allows the designer of the product or 
structure to choose an optimum combination. 
 
2. PROBLEM IDENTIFICATION 
 The problem is to study the mechanical behavior of Aluminium alloy 7075  with addition 
of varying percentage composition of Silicon Carbide particle. The tensile strength, Hardness, 
impact like mechanical properties will also be taken into consideration. For the achievement of the 
above, an experimental set up is prepared where all the necessary inputs were made. The aim of 
the experiment is to study the effect of variation of the percentage composition to predict the 
mechanical properties of the metal matrix composites (MMC). The experiment was carried out by 
preparing the sample of different percentage composition by stir casting technique. The present 
work emphasizes the literature review of Al alloys and its composites. There are many 
manufacturing processes to form composites commercially. But the technique adopted here is stir 
casting process. 
  
3. EXPERIMENTAL DETAILS 
3.1. Preparation of composite 
 For the present study Al7075 was used as the base matrix and SiC as the reinforcing 
particle. The reinforcing particle SiC was taken of the size of 30µm.The chemical composition 
and the properties of the matrix and the reinforcing material are listed out in Table1 and Table2 
respectively. With optimum care, the liquid metallurgy technique was carried out. And in order to 
obtain the cast composites, a standard procedure was followed. The standard procedure involves 
preheating of the particles before being introduced into the vortex, then the molten composites 
were stirred for about 10 minutes at 600 rpm. In the final mixing processes the furnace 
temperature was controlled within 700±10oC. After stirring process the mixture was pour in the 
other mould to get desired shape of specimen. In our case the die used is a cuboid of dimension 
120*120*5 mm . The presence of reinforcement throughout the specimen was inspected by 
cutting the casting at different locations and under microscopic examination. It is to be noted that 
the filler content is directly proportional to the tensile strength of the composite material. That is if 
the filler content increases, then the tensile strength of the composite also increases. The metal 
matrix composite containing higher filler of Al7075-SiC exhibits higher hardness. 
 
Table 1 Casting Process Parameters  
Parameters Value Units 
Temperature of Molten Metal   800 °C 
Preheated Temperature of SiC  100 °C 
Preheated Temperature of Die 650 °C 
Stirrer Speed 600 Rpm  
Stirrer Time  10 min 
Particles Feed Rate 0.6 – 1.3 g/s  
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Fig.1 Stir casting Apparatus 
 
4. RESULTS AND DISCUSSION 
4.1. Hardness test 
According to test procedure IS 151501:2002 ASTM standards, the hardness tests were 
carried out using Vickers hardness testing machine with a diamond indenter of 10mm and 5kg 
load for 25 seconds. In order to obtain an average value of hardness, the test was conducted at 
room temperature of 300 and the measurement of hardness was taken on each sample at three 
different places. From Fig 2 it can be inferred that there is an increase in hardness value of the 
composite with increase in weight percentage of SiC. 
 
Fig.2 Variation of hardness with varying % of SiC 
 
4.2. Tensile test 
The tensile strength was evaluated on the flat plate of as composites according to the test 
procedure ASTM B557:2006 standards. The tensile specimens will have its gauge dimensions of 
110mm in length and 8mm in thickness respectively. In order to decrease the machining scratches 
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and the effects of surface defects on the sample, the emery papers were used to polish the test 
specimens. The universal testing machine (FIE/UTN-40) was used to perform the tensile test. The 
tensile strength was found at the crosshead speed of 2 mm/min. Fig 3 infers that there is an 
increase in tensile strength of the composite with increase in weight percentage of SiC.                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 Variation of tensile strength with varying % of SiC 
 
4.3. Wear test 
 
To investigate the dry sliding wear behavior of AMMCs, wear and friction monitor was 
used. From the above composites, standard wear pin specimens for wear test were prepared which 
were 8 mm in diameter and 32 mm in height and were retrieved through wire cut EDM process 
and the surface is polished metallographically. The wear tests have performed under heat treated 
and cast condition at a fixed rate of sliding velocity at 2.00 m/s. Each wear test has been done for 
a total sliding distance of about 1200m. From Fig 5 it can be inferred that there is a reduction in 
Wear rate with increase in corresponding load. From Fig 6 it can be inferred that there is an 
reduction in Wear rate of the composite with increase in weight percentage of SiC. From Fig 7 it 
can be inferred that there is an reduction co-efficient of friction of the composite for 0%,2%,4% 
and an sudden increase for 6% of SiC.                     
 
                                            
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Wear Test Apparatus 
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Fig.5 Variation of wear rate on varying the load 
 
 
 
                                    Fig.6 Variation of wear rate on varying the composition of SiC % 
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                        Fig.7 Variation of Coefficient of friction on varying the composition of SiC% 
 
4.4. IMPACT TEST  
        The Impact strength was evaluated on the flat plate of as composites according to the test 
procedure ASTM E23:2006 standards. In order to decrease the machining scratches and the 
effects of surface defects on the sample, the emery papers were used to polish the test 
specimens.This test was Carried out in impact testing machine. From Fig8 it can be inferred that 
there is an increase in impact strength of the composite with increase in weight percentage of SiC.                     
 
Fig.8 Variation of Impact Strength on varying the composition of SiC % 
 
4.5. Microstructure study 
             The Scanning Electron Microscopic (SEM) analysis of the test sample has been 
established. The scanning electron microscope together with the EDAX X-ray Spectroscopy has 
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been used to evaluate the test samples. From fig.6, it can be clearly seen that the SiC particles are 
uniformly distributed in Al7075 matrix. The appearance of porosities is due to the fact that when 
the SiC is added in the melt during casting, it introduces air into the melt and the air is entrapped 
between the particles. When the wt% of SiC is increased, it increases the amount of porosity. 
 
 
Fig. 9        Fig.10 
 
5. CONCLUSION 
 
The various significant conclusions of the experiment on Al7075-SiC metal matrix were as 
follows: 
• The successful adoption of Liquid metallurgy techniques in the preparation of Al7075-SiC 
composite containing the filler contents up to 6 weight percent. 
• It is found that the composite material has improved density than the base metal matrix.  
• In the study of microstructure, it has been revealed that there is a uniform distribution of 
the particles in the matrix system.  
• It is found that with an increase in filler content, the micro-hardness of the composite also 
increases. 
• The increase in hardness of Al7075-SiC composite was found to be about 10%. 
• It is found that the tensile strength property of the composite is higher than that of the base 
matrix. 
• Further, SiC contributes to increase the wear resistance and Co-efficient of friction of the 
composite material.So this can be widely used in brake drum applications. 
• From the overall study, it can be concluded that Al7075-SiC exhibits superior tribological 
and mechanical properties. 
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